A point mutation at F1737 of the human Nav1.7 sodium channel decreases inhibition by local anesthetics.
Voltage-gated sodium channels (VGSC) contribute to the initiation and propagation of action potentials within the nervous system. These channels are important targets for inhibition by several classes of drugs, including antiarrhythmics and local anesthetics. Structural and pharmacological studies have localized the binding of these drugs to a common site near the channel's intracellular pore region. Point mutations within this region disrupt local anesthetic inhibition of cardiac, CNS, and skeletal muscle VGSC subtypes. This study was designed to test whether a similar structural requirement for drug binding exists on the peripheral neuronal VGSC subtype; Na(v)1.7. In support of this hypothesis, an alanine substitution for phenylalanine at position 1737 (F1737A) in the pore lining S6 segment of domain IV in human Na(v)1.7 reduced both use- and state- dependent inhibition of the local anesthetics, lidocaine and tetracaine, by 8-21-fold. We also saw a 2-3-fold reduction in tonic inhibition with the F1737A mutant. The voltage dependence of both activation and inactivation were unaffected by the F1737A mutation, however, fast inactivation kinetics were impaired, such that a significant portion of inward current remained at the end of a 20-ms depolarization. These data suggest that F1737 forms a part of the high affinity binding of local anesthetics as well as mediating inactivation processes of neuronal Na(v)1.7 channels.